Context: Although numerous studies have documented the clear link between psychiatric conditions and suicide, few have allowed for the comparison between the strength of association between different psychiatric diagnoses and suicide. Objective: To examine the strength of association between different types of psychiatric diagnoses and the risk of suicide in patients receiving health care services from the Department of Veterans Affairs in fiscal year (FY) 1999. Design: This project examined National Death Index data and Veterans Health Administration patient treatment records. Setting: Department of Veterans Affairs, Veterans Health Administration. Participants: All veterans who used Veterans Health Administration services during FY 1999 (N=3 291 891) who were alive at the start of FY 2000.
S UICIDE IS ONE OF THE MOST common causes of preventable mortality in the United States. 1, 2 However, although the total number of suicides in the United States each year typically exceeds 30 000, the crude rate of suicide in the United States is approximately 23 per 100 000 for men and 6 per 100 000 for women. 1 This low rate makes the study of risk factors for suicide challenging and diminishes the ability to compare the risk associated with different psychosocial risk factors for suicide. Identifying high-risk subgroups is essential for indicated public health interventions to reach oftencited benchmarks, such as decreasing the rate of suicide to an average across men and women of 6 per 100 000 by 2010. 3 Much of what is known about risk of suicide has emerged from longitudinal studies of specific high-risk cohorts, casecontrol and psychological autopsy studies, and analog research on nonfatal suicide attempts. [4] [5] [6] [7] By examining overlapping results from these different research methods, the presence of any psychiatric disorder has emerged as a consistent risk factor for suicide, with estimates from psychological autopsy studies of between 90% and 98% of all individuals who die by suicide meeting criteria for at least 1 psychiatric disorder. [8] [9] [10] [11] Prior research has consistently found associations between psychiatric conditions (eg, depression, bipolar disorder, posttraumatic stress disorder [PTSD], schizophrenia, and alcohol and/or drug use disorders) and risk of fatal and nonfatal suicide attempts. [12] [13] [14] [15] [16] [17] However, determining the relative contribution of each of these disorders to risk of suicide is difficult because of (1) dif-ferences in the method of recruitment of the samples and assessment of the different diagnoses, (2) concerns that results related to nonfatal suicide attempts may not generalize to the study of suicide mortality, and (3) the low numbers of suicides in many of the studies.
Several recent studies [18] [19] [20] [21] from Scandinavian countries have used national registries of psychiatric inpatients to examine the association between different clinical diagnoses and suicide risk over time. The use of system-wide clinical registries has several advantages, including examination of a large number of cases, the general representativeness of the samples, and the ability to compare risk across psychiatric diagnoses. However, most of this research has examined broad categories of disorders (eg, affective disorders), making it difficult to draw conclusions about the potential differential risks associated with specific disorders. These concerns are particularly salient to the comparison of bipolar disorders with unipolar depressive disorders and the comparison of alcohol use disorders with drug use disorders. Also, such studies have examined only individuals who were hospitalized for treatment of a psychiatric condition. This limits the ability to generalize these findings to most individuals with the diagnosis who are never seen in inpatient psychiatric settings. More research is needed to examine the association between psychiatric disorders and suicide in broader samples of health care system users.
The present study examines the population of patients who obtained any treatment from the Department of Veterans Affairs (VA) within a single year. The VA is the largest single health care system in the United States, and recent research indicates that veterans are at somewhat elevated risk for suicide relative to the general US population. 22, 23 However, similar to the broader field of suicide research, the understanding of specific risk factors for suicide mortality is still preliminary. As part of the VA's ongoing evaluation of suicide risk among veterans being treated in VA facilities, this study examines the effect of different psychiatric disorders given by any VA health care provider for fiscal year (FY) 1998 (between October 1, 1997, and September 30, 1998) and FY 1999 (between October 1, 1998, and September 30, 1999) in the FY 1999 users of health care services on their risk of suicide through FY 2006.
METHODS

STUDY POPULATION
A cohort of Veterans Health Administration (VHA) patients was defined as all individuals who used VHA services in FY 1999 and were alive at the start of FY 2000, which resulted in a total sample size of 3 291 891 individuals. These individuals were followed up until death or the end of FY 2006, whichever came first. The FYs reflect the period from October 1 of a given year until September 30 of the following year, such that FY 1999 includes the last 3 months of calendar year 1998 and the first 9 months of calendar year 1999. The demographic and clinical characteristics of this sample are presented in Table 1 . This project received approval from the Ann Arbor VA Human Subjects Committee.
DATA SOURCES
This study is based on data from 2 sources: the VA National Patient Care Database and the Centers for Disease Control and Prevention's National Death Index (NDI). The VA National Patient Care Database was used to identify all individuals who used any VHA inpatient, residential, or outpatient services in FY 1999. The VA National Patient Care Database includes demographic and diagnostic information for all treatment contacts of patients seen anywhere within the VHA treatment system. Diagnoses are based on the clinical assessments and impressions of VHA health care providers. Information about vital status and cause of death from the start of FY 2000 through the end of FY 2006 were obtained from the NDI using the following methods. First, all individuals who used VHA services in FY 2007 or 2008 were known to be alive through the end of the observation period (end of FY 2006), and no NDI searches were conducted for these individuals. The NDI searches were then conducted for all individuals who used VHA services in FY 1999 and did not have any record of VHA service use in FY 2007 or 2008. As described by McCarthy et al, 23 this method for conducting NDI searches was designed to be cost-efficient while still yielding a full population assessment of vital status and cause of death among all individuals who received VHA services in FY 1999. The NDI compiles death record data for all US residents from state vital statistics offices. Among all available population-level sources of mortality data, the NDI has the greatest sensitivity in determining vital status. 24 In instances in which the NDI search yielded multiple records as potential matches, procedures described previously by Sohn and colleagues 25 were used to identify true matches.
OUTCOME MEASURES
Demographic Characteristics
The available data allowed for examination of age and sex. Age was divided into the following categories to match existing research on suicide risk in veterans 23 : 18 through 29, 30 through 39, 40 through 49, 50 through 59, 60 through 69, 70 through 79, and 80 years and older. Reliable information regarding other demographic characteristics (eg, race/ethnicity and employment status) is not available in the VA National Patient Care Database.
Diagnostic Characteristics
All psychiatric diagnoses were based on International Classification of Diseases, Ninth Revision, Clinical Modification 26 diagnostic codes given during a visit in FY 1998 or FY 1999. The psychiatric diagnoses examined were depression, schizophrenia, bipolar disorder I or II, substance use disorders (alcohol use disorders or drug use disorders), PTSD, and other anxiety disorders. These diagnoses were chosen because of previously established links to suicide in existing literature. These categories were not mutually exclusive, so any patient could receive multiple diagnoses. For each patient, an additional variable was created that indicated whether a participant had received any psychiatric diagnosis during this period.
Suicide
Using NDI data, we identified dates and causes of death. Suicide deaths were identified using the International Statistical Classification of Diseases, 10th Revision codes X60-X84 and Y87.0. 27
STATISTICAL ANALYSES
All calculations used the closed cohort, defined as individuals who used VHA services in FY 1999 and were alive at the start of FY 2000. The unit of time used to calculate rates of suicide was person-years, and time of observation began the first day of FY 2000 and ended at the date of suicide or the last day of FY 2006, if alive. Data from any individual in the cohort who died of causes other than suicide during the period of observation were censored on that individual's date of death. The numerator in the rate was calculated by summing the number of suicides during the study period. The denominator, person-years, was calculated as the total number of observation days each participant contributed during the study period divided by 365.25. We then multiplied this quotient by 100 000 to calculate the rate per 100 000 person-years. A series of proportional hazards regression models yielded unadjusted hazard ratios (HRs) to estimate risk of suicide for each variable of interest and the 95% confidence interval (CI) for each estimate. Covariance sandwich estimators were used to adjust for the clustered nature of the data, with patient data nested within VHA facilities. The next series of proportional hazards regression models examined the HR of suicides for each diagnosis individually, adjusted for age group and stratified by sex. Although our cohort was the entire VHA user population of FY 1999 who were alive at the start of FY 2000, we note 95% CIs of HRs as a way to make conservative inferences about the potential overlap between conditions in terms of the risk of suicide associated with having each condition.
RESULTS
Of all patients who used VHA services in FY 1999, 7684 died of suicide in the following 7 years. As described in Table 1 , individuals who used VHA services in FY 1999 were predominantly male (90.0%). Approximately 25.6% of the general population of VA users was diagnosed as having at least 1 psychiatric diagnosis, with the most common diagnostic categories being depression (14.5%) and substance use disorders (10.0%).
As indicated in Table 2 , suicide mortality was less common in women than men and more likely in the older age groups relative to the group between the ages of 18 and 29 years. The presence of any psychiatric diagnosis was associated with an HR of 2.60 (95% CI, 2.47-2.74). Also, slightly less than half (46.8%) of those who died of suicide had at least 1 psychiatric condition at entry into the cohort. Among individual psychiatric conditions, bipolar disorder had the strongest association with suicide, with the lower limit of its 95% CI being greater than the upper limit of the 95% CI associated with any other psychiatric conditions; bipolar disorder was diagnosed in 9.0% of all patients who died of suicide. The conditions with the next strongest associations with suicide were depression, followed by substance use disorders (with similar results seen for alcohol use disorders and drug use disorders), schizophrenia, other anxiety disorders, and PTSD. Table 3 presents the association between different psychiatric conditions and HRs of suicide separately for men and women, controlling for age. Being diagnosed as having at least 1 psychiatric diagnosis was associated with a significant risk of future suicide in men (HR,2.50; 95% CI, 2.38-2.64); the association with at least 1 diagnosis of a psychiatric diagnosis with suicide was substantially greater in women (HR, 5.18; 95% CI, 4.08-6.58). For all diagnoses examined, the risk of suicide associated with having that diagnosis was greater for women than for men.
In men, the risk of suicide was greatest for those with bipolar disorder, followed by depression, substance use disorders, schizophrenia, other anxiety disorders, and PTSD. Men with a depression diagnosis had a greater risk of suicide than men with all other diagnoses except bipolar disorder, and substance use disorders and schizo-(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 67 (NO. 11), NOV 2010 phrenia were associated with a greater risk of suicide than PTSD. In women, the greatest risk of suicide was found in those with substance use disorders, followed by bipolar disorder, schizophrenia, depression, PTSD, and other anxiety disorder. Because of the lower number of women than men who use VHA services and the lower rate of suicide among women, the CIs were wider.
COMMENT
A clinical diagnosis of a psychiatric disorder was strongly associated with increased risk of subsequent suicide in the population of all patients who used services from the VHA within a given year. The strength of association between psychiatric diagnoses and suicide was greater in women than men. The magnitude of the association between specific diagnoses and suicide varied substantially, depending on the diagnosis for men and women. Among men bipolar disorder had the strongest association with suicide, and among women substance use disorders were most closely related to suicide, relative to the other psychiatric diagnoses examined.
One challenge in identifying specific subgroups of individuals who might be appropriate for an indicated suicide-related intervention is that many of the risk factors for suicide are also extremely common. Within this sample, the diagnosis with the lowest overall prevalence in the clinical records, bipolar disorder, was also the diagnosis with the strongest association with suicide. This makes bipolar disorder particularly appropriate for targeted intervention efforts or attempts to improve medication adherence. These efforts are attractive, given the evidence supporting the potential effect of lithium on reduction in suicide risk in individuals with bipolar disorder, [28] [29] [30] although evidence supporting lithium comes mostly from naturalistic studies that are insufficient to conclude that lithium directly reduces suicidal behaviors in adults with bipolar disorder. 31 The present finding of markedly increased risk of suicide in men with bipolar disorder differs from the results of the study by Laursen and colleagues, 18 who found broadly similar rates of suicide in those with unipolar depression, schizophrenia, and bipolar disorder. However, Laursen and colleagues' study used psychiatric conditions during a psychiatric inpatient stay as the marker of diagnosis, whereas the present study focused on psychiatric diagnoses provided during any visit to a VHA health care provider. Using only inpatient diagnoses would identify individuals with a more severe presentation of the disorder than using inpatient and outpatient indicators. It is possible that risk of suicide in those with more severe depression (such as those included in the study by Laursen and colleagues) more closely resembles the risk associated with more severe bipolar disorder. In the present study, when examining a broader spectrum of severity, the risk of suicide associated with bipolar disorder was notably higher than the risk of suicide in unipolar depression in men. More broadly, in comparing the present results with those found after an inpatient psychiatric stay in the Danish population, 18 the estimated magnitude of risk for each condition is markedly lower. This is likely because of a combination of 2 factors: (1) the way that psychiatric conditions were identified and (2) the makeup of the comparison group. As noted previously, relative to the present study in which diagnoses were obtained from outpatient or inpatient records, those with psychiatric diagnoses in the Danish study had, on average, more severe psychiatric symptoms. In addition, the present analyses focused on comparisons of those with a given condition vs those without this condition. As a result, the comparison group includes those with other conditions, which have their own associated increased risk of suicide. This factor likely diminished the magnitude of the observed effects. In the Danish study, the use of control individuals who did not have a psychiatric diagnosis may have enhanced the magnitude of the effects of conditions on risk of suicide.
The present results related to depression, substance use disorders, and schizophrenia are generally consistent with other research on different samples, [12] [13] [14] [15] [16] [17] indicating that these diagnoses are associated with elevated risk of suicide. Each diagnosis clearly contributes to risk, and health care providers treating those with any of these diagnoses should be aware of this risk. Knowledge of suicide risk is likely to be high for general health care providers and specialty mental health care providers treating depression and schizophrenia but may be lower for those in substance use disorder treatment settings. However, it is important to point out that even among these highest-risk groups, most of those with these diagnoses did not die of suicide.
Although men were more likely to die of suicide, the increase in the risk of suicide for patients attributed to having clinical psychiatric diagnoses was greater for women than men. This could be explained by higher suicide rates among women with psychiatric disorders compared to men with psychiatric disorders. Alternately, this could be because of a higher suicide rate among men not diagnosed as having psychiatric conditions by VHA physicians. The latter could be because of untreated illness, higher case fatality rates in suicidal acts committed by men, or suicides in men more likely to be caused by nonpsychiatric factors, such as unemployment or divorce.
In looking at diagnoses associated with relatively low rates of suicide, it is interesting to note that the association between PTSD and suicide was the lowest of all diagnoses examined. This finding is consistent with recent research on a cohort of veterans with depression, 32 which found that a comorbid diagnosis of PTSD was as-sociated with lower risk of suicide. The present results indicate that in a sample that includes nondepressed and depressed veterans, PTSD is associated with increased risk but not to the degree of magnitude of most other psychiatric diagnoses.
The current findings should be interpreted with caution for several reasons. First, this study is based on individuals who use VHA treatment services. Individuals who use VHA services tend to be of poorer general physical and mental health functioning than the general US population. 33, 34 Caution should be used in generalizing these findings to nonveterans and women. In addition, future work could examine rank in army or other measure of socioeconomic status as potentially important covariates in the analyses. All diagnoses were provided by health care providers and likely differ from what would be found with structured diagnostic interviews. However, although this is a weakness in terms of the reliability and validity of these predictors, the use of clinical diagnoses captures the impressions of the patients' health care providers and may more readily generalize to diagnoses obtained under real-world conditions. This study defined a cohort and measured diagnoses based on data on VHA users from the late 1990s as predictors of subsequent suicide. Because of the recent conflicts in Iraq and Afghanistan, the situations influencing specific psychiatric disorders (eg, PTSD) and the types of patients using VA services have changed. 35 The extent to which the present results may shift over time is unknown. In addition, time since discharge from the military was not available in the present data, which could modify the effects of different psychiatric disorders on suicide.
The study was designed to examine the effect of different diagnoses to risk of suicide during a relatively long period. It is possible that the strength of association between these diagnoses may diminish over time and likely that the rates of change in this association may differ among the diagnoses examined. Thus, looking at the more proximal association between a specific diagnosis or receipt of a new diagnosis could change the nature of these results. In addition, emerging literature regarding suicidal thoughts and nonfatal suicide attempts indicates that certain psychiatric conditions are more strongly associated with suicidal thoughts, whereas others have a stronger effect on suicidal behaviors in those individuals with ongoing suicidal ideation. [36] [37] [38] Comprehensive, longitudinal data that include information on suicidal thoughts, nonfatal suicide attempts, and suicide mortality would allow for important tests of the ways that different conditions influence the progression from suicidal thoughts to engaging in nonfatal and fatal suicidal behaviors.
For the present study, to control for differential rates of follow-up in individuals who died of causes other than suicide, survival analyses were used despite the fact that no clear date of onset was available for the psychiatric conditions. The older age of the cohort increases the likelihood that these findings may be most relevant to understanding risk associated with ongoing psychiatric diagnoses as opposed to new cases. In addition, the present study did not control for ongoing treatment of the conditions examined because of the difficulty of quantifying quality treatment across multiple conditions. Future work should examine the effect of care on suicide (REPRINTED) ARCH GEN PSYCHIATRY/ VOL 67 (NO. 11), NOV 2010 risk within specific conditions after controlling for symptom severity.
Despite these limitations, this study provides unique and important data on the relationship between psychiatric diagnoses and suicide among veterans. Psychopathologic conditions are clearly linked to increased risk of suicide. Despite this consistent relationship, slightly less than half (46.8%) of those in the present cohort who died of suicide were diagnosed as having a psychiatric condition in the 2 years before entry into the cohort, a figure noticeably lower than the rate of greater than 90% typically found with psychological autopsies of those who died of suicide. [8] [9] [10] [11] This is likely owing to discrepancies in research methods between the present study and psychological autopsy studies, which typically involve comprehensive assessments of psychiatric disorders through interviews with close associates of the deceased individuals. Some of the observed differences could be attributed to recall bias in psychological autopsy studies or, in the present study, to individuals who died of suicide experiencing an emerging disorder during the 7-year observation period. However, these factors are unlikely to fully account for the low rate of diagnosed psychiatric disorders in the sample.
In all likelihood, many individuals with psychiatric disorders who were at risk for suicide were not identified by the treatment system. This could be owing to stigma, which may have made individuals less likely to report their mental health symptoms to physicians, an effect that could be more pronounced among men with military experience. 39 These findings highlight the importance of improved identification, diagnosis, and treatment of psychiatric diagnoses (particularly bipolar disorder, depression, substance use disorders, and schizophrenia) of all health care system users. 
